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^€r, ^ -8-^ 7>^o] 7 >^tb ^sM^ ^ <>1^ 2flS «J-«H ^o)nf. 

7) ^5flAlE] ^-^ ^112^71^ Al^-g. ^iH^Jl, ^>7l ^2^71^ ^ofl 3]Sfl #7l ^ 3]] A] 

^ -g-^^ 7f^ol 7 >^tb *H2^ A oM ^12^-^f tiflAjofl^ o>B] ff^7|- ^ 

°H A&AA ^7]^ Aljr-g. XES-ZLefl^l^-O.^ Aj-71 7] sjj A] E-) <i| ^ 

£ 11 
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HSZL^o] y^^^E] ^ ojo] ^ ^ {programable capacitor and method for 

manufacturing having the same} 

S. 1 vfl^l £ 9^ #efl^ «K£*11 ^51]a1e^ ^ wj-^^- uJ-Ej-q]^ 

£ 10£- « 0 V^ofl 4^ ^^A]E^# U}E}1^^ 7H^^<y ^ 

£ ll£- £ 10^ A-A'^d-I: cf^^olc}. 

£ 12fe £ 10^ tiVE*fl ^SflAlE^ ^ ^Tfll- ^^^>7l 

^Mtt ^^ -g-^S] 7|-^tV ^3flAlEi ^ ol^ tij-^ofl ^ o] cf . 

aVE*fl ^j^Kr ^<HH J2.tr *>u|-7> ^ sfl a] e^ o] nf . zle]jl, 

^ a-^—n-^i^]-^r£^l (metal-insulator-semiconductor : MIS)^ T^ir 5fe ^nflA^ 

^1-1-^ (poly- insulator-poly : PIP)^ ^21 t^^aIe^ ^s. A)~g-sl-jl oinf. 
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^eofl^ ^^HH^l tto] 7}^}JL , <m JL#(TCC : temperature 

coefficient of capacitor)^] -*Hrtr ^^^1^^ ^^7} &.^-£[JL &c|-. nJ-eH , ^r— 
^•^(metal-insulator-metal : MIM)^1 3ir £fe ^ sfl ^ b] 7> 7fl^- ^ofl &tf. 

£ 1 ifl*l £ 9^ ^2fl^ aVE*U #*1^ tH^aIe-]^ ^2: M-Ej-tflfe 

£ 1 6* , 7}#(5L*}S\x] #6fl ^nV( 10)i 4f^^(12) ^ 

tf^ ^^-^"(14)* ^H^S 3#tr 3s ISe^liB ^^sf ^3.^(15)^- Al~g-s>a) 

-T- ^^(10) ^1 -ft 31 ^( 12a) ^ tfJf 3l^r(14aH *§^t*. =L*)5L. ££5ll^liS 
^ "}^H#(17)* CH A}-§-<5}o} Aj- 7 j ^a. ^q-nV( 10) ^. jflBl^^. 

°H 45r, A o v 7l -tfofl±=. ^}Jf ^^-(lOa), -B-^^-(12a) ^ ^ 3i^-(14a)^-S 0] = 

5L 7 ^ £ 8* -8-71 Tl^AlEid) Aj-ofl #7} ^^Kg. 3^3. M efl^l^ 

— ^flU^r "r^3#(19)# A r -8-*M Aj-7] ^tj. ^nKg- BflE-l^tri=r. °H1 # 

# #71 *>-¥- ^-^-(lOa)Sl S^3zf a o v 7 ) Aj-a. ^q-(i 4a )o| ^#a] 7^ 

X|l^(18a)3r *ll2^(18b)^r g±r %<£^ *H€(18).2.3. ^^€^r. 

£ 9# ^s^, # 7l ^ ( i 8a ) 4 *fl2^?»(18b) ^<H1tt #^zi(20a)^ 
*ll2-^ l-eln(20b)# ^^A] 71 zi, Aj. 7 | ^i^bm ^eiZL(20a)2l- *fl2-g-^ #elzL(20b)sf 
3fe *fll^ a}] a] (22)14 7^12^ «H^(24)* ^^W. o) t q] > # 7 | «tiAj(22)4 ^2^- 

^ «l)<d(24)^ sfl^i Aj-ofl ^Aj^cf. 
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<13> o]Q ^O), Aj- 7 ) w o V^^. ^sfl^B]^ ^ Al^oflA^ ZL%2] 

-frlM ^€4. nJ-HH, 7l^# -9_^Rr ti>£^ z\]^3-$= MIS 3# 

^•S, PIP ^2: JEE^ MIM 3^ T 2 -^ Cfoj:^ ^2-o} 2j|.cl)£ l-^-§>Jl ^7) A 

<14> Mj-^o} afll^^r, ^ -g-^ 7 ^ol 7Hf*V tH^I^I" 

<15> ^ lA^o] ^,] 2 S.^ o r> ^ .g^o} 7 ].^ol 7 >^t!: te^l 7^1^ ^ « 0 >^ 

[^S] ^ ^ *]--§-] 

^1 ^3flA]&|2f ( <$ 7 ) 5}^- <£^S\JL, ^7] 7i 2fl X| afll^H ^JL* ^ 

^ *fll^ aflAls)-, ^"71 ^ ^SlJl, ^7] ^3tflAl^^ ^12^71^ ^JlI- ^t>\ 

-2, A o V 7l ^12^71^ AlS^l #iHl ^«fl A o V 7l ^2flAlEio] _g.i£<i) 7 ].^ol 7 >^-t!: ^12^ «fl^d 
* IW, A oM ^2^ «fl*H^- «?>E] ^7} ^^cf. 
<17> ojnfl, a o v 7 ) *Hi^ wH^^ ^12^4- HflA]^. ^ S ^J^Tfl tifl^^cf. 

<18> ^-71 ^12^-^ # ^^\7] fl^ 71^- S}^- -fj-^ ^ ^q-o. 

S ^^ll^Ell- ^*Rr #7fl<4, ^-7] ^sflAlEil: ^ 7l# tfofl ^1^ ^^-fr 

*§^*Hr #31 ^71 *fll^?i 3flEl^^H ^71 ^ ^^§- ii#A]7l^ ^1^* 

?Hr ^l#7i ^^nV sflE]^- ^^S>^ #7flfih ^-71 ^l^lHoll^ *fll^-l» #3^* £±t 1^ 
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# *ti-5d# ^"71 *fli#?> sfl^i ^oHl ^*Rr ^Tllfif, ^-71 afli-g^r Bfl#-g- ^ *fil# 

# sfl^i ^oHl ^2^ ^<S^M- ^*Rr #3)^4, ^-71 *fl2^# £<&*t ^ *IU## ^ 

<19> Olufl, Aj- 7 j ^lie^* SH=.*fll## >£<£n «fl #7l *]U#7j ^<^BV 5fl^ 

tifl^d^l ^-g-^S.^ ^7} ^ 71^^ A o V 7l 7^^°} ^3 .g^o} 

<21> o^}, -g- WV^O^ a>^-^*l ^AHl-i- ^ £^oll u)-E|-^ ^^*>7lS 

<22> 5L 10^ « 0 >^ <H1 aj-ii} «V£^1 ^-^o] 7l5flA]Eil- 7 fl ^ <?1 ^ 

£ £ lOS] A-A'^i^r 7}^ ^^olcf. 

<23> £ 10 ^ E 11* , ##(100a), -H-^i^-(lOOb) ^ ^^-(lOOc)^S. o] 

T^l^U)* 5>JL, ^7] ^Jf ^(lOOa)^ ^^51 Jl, ^71 7l5flAlEKl)^ ^fll^l 
^ ^^V7l ^]l^-^ WH^(104)* £JL, AJ-71 Aj-«. ^^-(100c)^f <a^^JL, Aj-7] 



16-6 



i 

^620020087274 #^ <Ha>: 2003/11/6 

7H3flAlEl(l)Sq-2] ^112^71^ #3l1- ^^JL, #7l ^12^71^ A]^o) ^^.6J| o)^ ^-7] ^3flX| 

El (1)^1 -8-^ 7>^o] 7 >^ *|12^ «fl<id(108)-g- 5Hr4. 

<24> oH, #7} afli^t tiflAi(i04)^ afll^ #e^(104aHl Sl*fl #7l ^ ^(lOOa)^ 

^^slJi, #71 ^12^ afl^d(108)^ *fl2^ #eizi(l08a)2f all 3^ #e-in(108bH ^ 
#71 #Jf ^(lOOc)^ ^^cf."^*!, #7l 7^13(10)3] -g-^-i- 7>^Al^ ^ 

o>El ^(I08c)^r #7l *fl3^ §5.1ZL(108b)<^l ^3^31, #7l *fl3^ #5] n(108b)* 1- 
&1*KE^- ^#3^ 3°1 H>^-a)*>t)-. 

<25> zlsIji, #71 *H2^aj #e1ZL(l08a)sl ^-fofl^ zl$$\ ^o) cH^tf. °H tfl 

<26> o]^> ; -M. yfB}-^^- ^AHHl 4^. TlsflAlE^o) ^ Hj-igofl tfl*H 13*1-713. ^ 

<27> 7]^ #ofl *]-J=L ^ O-^nl- £ AV«. ^o. 5}-- Tl^^l^l- ^#^4. #71 f\ 

sflAiE^ ^efl^l Hj-^jz]- sum 

<28> ol^A^ #71 T^A^ #ofl l^V ^o^-fr ^f^l}. ZLE) Jl , A>^] #4 ^ -g- Jg- 

*M ££efl^iB 2fl Ei 4 D}i3ft ^>-§-^ #71 *lll## *fll## 

SflEi* ^#?H}. # 7 J ^ll^^l- ^<gnV sfl^^. ^-71 ^ K ^ ±&X\ ?) ^ *)} 

^Hr^. ^^I, #71 #Y ^^-31 ^.#^71^ *\}2^^r ^rSL 91^. 

<29> o}o]*) t #7l ^1^-^ OH 1-33-a; °fl^Al7l^ *fll^ #EiZL# ^#*H}. #7l 1 

^eh #EizL# nfl^Al7l^ 5L*d #^ ^l^^^r °fl ^ °1 ^3!* 1- ^ 5a4. # 

7l *l]l^ t^H^ #7l ^1^-^ vflofl ^^o] n]]^£jjE^ #7] ^<g^- 5fl^ # 



16-7 



3020087274 2 003/ll/6 

°fl W-l- ^tb^f. =LZ)5L, #7l 2fll## Si-*}" 7] 711^ <£n><2}- 

£ ^31* t^fASAi #7l # 7 ] £ ^ nfl^Al^lrf. olofl o}-s}, 

#?1 afll-SlS #EiZL7> «g^^tf. 
<30> # 7 J *fll#7j Sfl^ #ofl ^12^-^0] ig^o^ ol-g- # 7 J 

^ f^H* <g#^ nfl #7l ^ll2^Ujofl EH ^S^Zll- ^A^i- ^ ofl ^ 

<3i> o)o)*\ t aj-7] ^lisin &7]*\°_3. 91^^^ afl^l* I^Alflrf. # 7 1 

tifl^l 5flE-]^ ^ofl oJ*j] *g#^4. 

<32> Cf-g-ofl, #71 Hfl-Jd-g: *fllf^ ^^BT" 31}] ^ #ofl ^]2#7> %<&*t f§ 

^3 JL, a>^1 ^jz| ^-g- -&*>^ ^Mefl^l^H ^ A>-g- 

*H #7l *ll2## ^I2^?i *|<3^ °H1 #71 *fl2^?l *i<3 

jfl^^. ^#^0.^ #7] ^]2#?i ^)) 3 2E»A ^-^cj. 

<33> ^7^, #71 *(|2^°1 <g#S)ol Sa^l ^-Mfe #71 *H3^* *g#^ #71 

^l3S^ofl J^.g. Tfl^O.^. ^Tl^H *)12-^"^ <§^W. ZLS1M-, #71 ^12^- 

^ ^^*!r ^-Mtt #7l aflS^-g- #7} ^12^-^21 ^2^-^ ^&iZL7> ^#5} 

<34> °}°]*\, #71 ^13^^^1 51*1 #^ol nfl^S} *fl3?ti| #eiZL# #7l 

*ll3^ 3#*}7l o]^d\) #7] fej^oj ^jzj- t^o)! £^ -§-;go] <g^;*i 

AS S^fe- <£Ej ^fS* ZLS^Jl, #71 ojEl ^ EH ofl #71 *\}3€-^ 

71^ ^Joicf. 
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<35> =L^H, ^7} #2-^^ ^S)^ *fl2^ Ufl^ ^A)?Jcf. ^7] «fl 

^ SE*1 ^71 ^1^ ^4 ^<H*V ^f-°.3^ tg^s)^. 7jo) yj-^-^i^c}-. 

<36> o)S>J. £ol f <^igo) -g-^^- ^^^-O.S^ ^"71 HS.ZL^o} 7 >^*V T^AlE^ *]]2:7> 7> 

^*h=h ^T, ^7l HSZL^ol 7 >^*V Ti^AlE^ ^-fo^ ^eflo) ^BflAjE^, o>E) fl-S «J 
€*Hr T^l^* ^i^*>7l 3.*} 5)^.1- ^Cf. 

<37> o]$\. Qo], #7) Uj-^ofl n}^ ^sfl^E^ ^^1^ nfl ^ ^ 7)-^ «}" 

^71 5)3 ^°fl ^^-^^3 ^-g-^" ^ SJcf. ^, ^. igj-tgo) ^^ A]Bl - ^oj:^ 7l^# lL^<5j- 

- «V3E^1 * 0 V*H ^^-^0.3 ^ 

<38> <^7H ; Aj- 7 | y^ofl ^ ^5flA)Ei^ ^ 7 >^*>fe »^*\] tfl^H ^ 

^>7ls. ^r^T. 

<39> £ 12^ £ 10S) til^l ^)o) ^sflAlE^ ^ ^-i- ^T^^ 7l S) M o)cf. C*| 

7H, £ 12^ 5)3£^ £ 1CH) £A)^ ^5flA)E-)o) ^4 ^*}t)-. 

<40> £ 121- ^-S^, Q<5}^ 7) 31) A] E^ ^ -%r^ ^ W . *1 , ^*Rr 7^ 3flX| E^ <3] 

-§-^0) Cl+C2+C3<?} ^^-^1 cfls)-^ ^^S>7l3 *>c)-. 

<4i> °17) , °l^°l7l nfl^ofl TR1, TR2, TR3 3l TR4(<*)7H TR-& 'H^l^E)' 

SI ^1^<^1 ^*1) ^.H(off)^ ^-Eflo]^i > A14 A2 a}o)o) -g-^-B- *fl3(0)°m. 

7)^, Tl, T2, T3 ^ T4£r ^ ^!Jl3^ *V 7 fl^ sfl a) E] 1- ^e«^ 7 ) aI^o)^ oJ-e) 
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<42> zl^zl, Cl^l 9X$= 91^ ^» ^r(on)^^|7l ^"71 T14 T3 4°l°fl = 

Sn^oj 7>^*V <y7}A]7jcf. ne^, Sl°fl ^*fl TR1, TR2, TR3, TR47}- £r^cf. ojiifl, 

A13f A2 a>o]^ ^ -g-e^g, cio] slcf. 

<43> C2# ^><*l Tl-n]- T4 A}c>lofl is^o] 7}-^-*V *}<>M- o^a] ^1 cf . 

nsl^, SH TR1, TR2, TR3, TR47> o] ttfl , A l^ A2 a^o] ^3 C1+C27 > 

<44> Tjl^sflA^ C31- <£^*}7] T2-4 T3 H^-ZL^ol 7 }^tt ^°*M: ^a] ^c]-. 

=lz\#, S1<H1 £|*fl TR1, TR2, TR3, TR47> ^cf. o]n|]' t A in}. A2 Afol^ ^ .g^o. C l+C2+C3 
7} 

<45> o]2f ^-O], a o V 7 ] Hj-^ofl ^ -g-^-g- 7>^o] 7>^^>Cf. 

<46> ^ ^ofl HSZl^ ^, ^ -g-^ 7 |.^ol 7>^*> Ti^AlEil- afl^^-. o]2f 

^7l 7V^o] 7>^^-O.SA4 A}-g-*} 7 } HS.ZL^# -§-*H ^SflAjE^ ^ 

<47> 3^ Cf<#*V 71^^- _£L^Rr yl£^ ^]o| %-g-o] 7 >^ 

<48> ^-7HlA|i- i^o} u}bJ-^ ^Al^* tisfoj ^^^^i?};, Sfl ^ 7l # ^-0>o) ^ 

^<S*Hr *>7l^ S.^ y^ofl 71^^ ^-^^ ^ ^ <^<^^«-Ei 9J^uf^ 
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[^^ 11 

tt, % W *d^<>-3- ^^flAlE-l; 

-8-71 W ^^-4 ^^SlZL, #71 7l5flAlEl^ol ^12^71^ Ajjr-g. ^^}JL, #7l ^2^ 
71^ ^IJl^ ^ofl # 7 J ^sflAlE^ -g-^Sl 7>^ol 7>^*V 2112^ tifl^l* iW^, # 

7l ^12^ tifl^oll^ o>E| f^7} ^#5} H^ZL^o] 7l3JflAlE^. 
2] 

*1U*cM1 &<>H , #7l ^1#^ tiU^ ^l2^-# afl^l^- ^ <5J^E)7ll afl^lsl^ 3^ 

^^S. ^ HSZl^ol Tl^AlEi. 

[^t 1 * 3] 

7m #ofl ^l-a o.^nV ^ ^.O^ 71 5)1 Al EH- ^ *Rr ^-Tfl ; 

A cM 7l5flAlEl§ ^ Aj-ofl ^^°V-a- ^*Rr #31 \ 

A oM ^l#?i *J<£^g- 3XflEl^*>^ #71 <5^ £^g- ^ll^EM^ 
# ^^nV gfl^ ^#*>^ c^; 

#71 ^U^EflcHl^ ^l^BH fe^f jfll^ tiflAj^- A o >7l ^ ^<£ul 3fl^ # 

A oM *fll^r «fl A d# *1]1## £<&n sfl^ #ofl *fl2#?i ^*Rr #711; 
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# A 1 ?l*r ^12^-g- *fl2#?J sfl^ *g^*Hr ^ 

^l2^^oll^ ^2^ #eiZLl- *fl2^ afl^l* #7] A]2%# Q<&^ 3fl€ # 

^]3%H1 .&<>H, A <M ^li#ifl* £±t *u## ^<&n -*7l *fll#?> 

[^T 1 * 5] 
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[£ 1] 
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[-£ 9] 

24 




[51 10] 

T5 
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